While I think it will be admitted that diphtheria remains very largely a disease of country districts, I doubt whether anyone would now state that it is not a disease of towns. Is it conceivable that poliomyelitis may follow a similar course to that taken by diphtheria?
Another sentence in the late Sir George Buchanan's reference to diphtheria in 1888 may be paraphrased and applied to poliomyelitis at the present day: " Our observations have no doubt increased our experience of poliomyelitis; while they have afforded as many illustrations as we can desire of our ignorance of the proximate cause of its prevalence in England."
For this ignorance to be dispelled continued collection and examination of facts is necessary; and the present paper will have served its purpose if it has in any way contributed to a better understanding of the occurrence of the disease in England in 1911, and as to the circumstances which must be explained by any sufficient theory of its causation. Acute Poliomyelitis. An Analysis of Sixty-two Cases occurring in and around Edinburgh in the Epidemic of 1910.
By HERBERT BRUCE Low, M.D.
DURING the summer and autumn of 1910 an unusually large number of cases of infantile paralysis occurred in the City of Edinburgh and the surrounding country. Sixty-two of these cases have been collected and certain facts concerning them subjected to an analysis. It will be easily understood that this number, sixty-two, does not represent the full extent of the epidemic. No doubt there would be many other cases, both in Edinburgh and in the country, which did not come under investigation.
INCIDENCE OF INFANTILE PARALYSIS IN THE ROYAL HOSPITAL FOR
SICK CHILDREN, EDINBURGH.
To show the great increase of cases occurring during 1910, a comparison is made of the past five years. The last year before 1910 in which there was anything akin to an epidemic of this disease is shown to be 1906. This point is of some interest when we come to examine the rainfall for the past number of years. Year 1906 Year 1907 Year 1908 Fifteen of the cases came from the City of Edinburgh. They were all isolated cases, and careful inquiry failed to elicit any history of contactwith other cases. Two cases came from the same street, but there wasno intercommunication between the two houses. Two cases lived in the same tenement house, the one being on the first floor and the other on the third floor. The second of these two was not born till a month after the first took ill and he did not become paralysed until he was. 6 months old-i.e., seven months after the first took ill.
The Edinburgh cases were divided according to the district of the cityin which they lived. Five occurred in the district called St. Leonards, but there is no evidence of infection having been carried from one case to another. In each of six other districts there were one or two cases.
The remaining forty-seven are country cases, and all but one or two? had been sent to Edinburgh for treatment. Of these, thirteen came from places north of the Forth; one from as far north as a village in Sutherlandshire; one from Perth, and the remainder from places in Forfar and Fifeshire. From only two places was there more than one case sent to Edinburgh, namely Kelty, which sent three cases, and Kirkealdy,. which provided four cases. The children of the three Kelty families attended the same school but the patients themselves were all underschool age. At Kirkcaldy also, other members of the patients' familyattended the same school, the patients themselves being too young. There seemed to be no other possible channel of infection and it was not considered probable that the school was to blame for spreading the disease. Twenty-three cases came from villages south of the Forth and west of Edinburgh. Four was the greatest number from one place. Ten places produced only one case each, and in some instances it was-77 78 Low: A cute Poliomyelitis ascertained that there were no other cases in these particular villages. Eleven cases came from south of the Forth and east of Edinburgh. Three was the greatest number of patients from one place, and again there was no evidence of infection having been carried.
The majority of the cases under notice came from the valley of the River Forth or the shores of its estuary. It is believed, however, that this fact should be explained on a basis of population rather than any possible geographical or climatic peculiaritv. THE The diversity of occupations seen in the subjoined table shows, as was to be expected, that the nature of employment has no bearing on the causation of the disease nor in rendering one person more liable to be attacked than another. The fact that there are a greater number of miners or workers who come in contact with coal than of other occupations is easily accounted for by remembering that the part of the country from which most of the cases at the Royal Hospital for Sick Children are drawn is to a great extent a coal-producing district. It will be seen that the number of children who, we may presume, were certainly brought in contact with the patients is 148, but none of these, or possibly only one, showed any signs of being attacked by the disease. This possible case was attacked, not contemporaneously, but three months previously. We may assume that the number, 148, does not represent the total of those that actually came in direct contact, for it is more than likely that the children would associate with others besides members of their own family; and a still greater number would run the risk of infection, if it is possible for the disease to be conveyed by means of a third person. Each of the sixty-two cases occurred in a separate family. No children, and only one adult case, were ill contemporaneously with the occurrence of the paralysis.
PRODROMAL SYMPTOMS.
From an examination,of the table of prodromal symptoms it will be seen that in this epidemic there seems to be no outstanding symptom or group of symptoms present before the paralysis appears which gives any Low: Acute Poliomyelitis certain indication that the patient is suffering from acute anterior poliomyelitis.
Armstrong [1] says that " keeping in mind the symptoms, such as somnolence, uneasiness, pain in head, neck, and along spine and nervetrunks, together with weakness and slight spastic phenomena, accompanied by fever and vomiting, has enabled us to diagnose a number of cases before paralysis developed."
Comparing the symptoms mentioned by Armstrong with those of the present series, drowsiness and irritability (corresponding to " somnolence and uneasiness "), each occurred in twelve cases, or about one-fifth of the total number; pain, whether along nerve-trunks or otherwise, occurred in sixteen cases, or about one-fourth of the total number in the prodromal period. None of the sixty-two cases are indicated as having had slight spastic phenomena. Fever occurred in thirty-five and vomiting in twenty-seven-or, roughly, about half the cases.
To take another observer, Muller [8] thinks that in spite of the great variety of the prodromal symptoms, it is possible to make a correct diagnosis, before the appearance of paralysis, from the presence of the three cardinal symptoms, viz.: (1) profuse perspiration, (2) hyperasthesia, (3) leucopenia. He gives other important symptoms as being weakness of the abdominal muscles, meteorism, and loss of abdominal reflex.
Of the present series of cases, nine had sweating and six profuse sweating. Owing to the cases not having been seen at the time of the onset of the disease, it was impossible to obtain accurate observations as to the presence of the other two " cardinal symptoms." The same remark applies to two, at any rate, of Muller's " other important symptoms."
If it is known that an epidemic is prevalent and one is, therefore, on the look-out for such cases, it will be possible to suspect an oncoming paralysis, but as a rule the diagnosis of these cases, with such a group of symptoms represented in this table, is still uncertain until the paralysis definitely develops. The nasopharynx and the alimentary canal have been suggested as possible paths of infection, and the evidence of previous epidemics in many instances supports this suggestion. In an epidemic in Westphalia, in 1909, gastro-intestinal symptoms were observed in 90 per cent. of the cases [6] . Intestinal symptoms were exceptional in Miuller's experience of the epidemic in Hesse-Nassau [8], but very frequently there was 80 Epidemiological Section 81 " initial angina, bronchitis, or even bronchopneumonia." Faucial inflammation is spoken of as " an initial symptom in many cases " in an epidemic in Rhenish Westphalia [9] . In more than half the cases in an epidemic at St. Paul, U.S.A. [2], stomach or bowel troubles preceded the paralysis. Of the 150 cases studied in the Massachusetts epidemic of 1909, 126 had digestive disturbances [7] .
To compare the above experiences with these Edinburgh cases: It will be noticed that five of the sixty-two cases gave a history of nasopharyngeal symptoms, such as nasal catarrh; and seventeen cases gave alimentary symptoms, such as constipation or diarrhoea. Three cases had meningeal symptoms in the prodromal period, and six cases had no prodromal symptoms. 82Low: Acute Poliomyelitis have been the first symptom, and the appearance of the paralysis, varied from hours to sixteen days [7] . In the present sixty-two cases the period of illness before the onset of paralysis varies from twelve hours to two months. Only three of the cases, however, are over the sixteen days, so that the prodromal period in this epidemic practically corresponds with that of the Massachusetts epidemic. In six cases the paralysis came on without any previous sign of illness.
THE ALLEGED CAUSE.
In some epidemics it has been noticed that frequently there is a history (1) of the patient having been swimming or wading, or (2) of a fall, or (3) that he has been exposed to cold, or caught a " chill." In many cases the paralysis has been attributed to "teething." In the Massachusetts epidemic of 1909, nearly half of the cases had been swimming or wading in water contaminated by sewage; of the 150 cases studied in this epidemic, 100 had been exposed to heat, cold or dampness, while thirty-four cases had a history of a fall [7] . In the present series a history of a fall is given in seven cases; of chill in seven cases; and of teething in four. None of the cases had been swimming or wading, so far as is known. With regard to the distribution of the paralysis, there are one or two points of interest to note. The commonest distribution was for both legs to be paralysed. Twenty-one cases had both legs affected in addition to paralysis of other parts; thirteen had loss of power of both legs but no paralysis elsewhere. Only five of the sixty-two cases escaped without having one or both lower limbs paralysed. In one or two cases the 82 Epidemiological Section 83 distribution of the paralysis was somewhat peculiar. One case had only a circumscribed area of the abdominal muscles affected, so that when the child cried there was a bulging in the lower part of the abdomen about 3 in. long and 2 in. across. In one case the whole of the right leg except the foot and the whole of the left arm except the hand were paralysed. In the case where death occurred the left arm only was affected by paralysis, the onset being accompanied by cerebral and pulmonary symptoms. One case had paralysis of the bladder in addition to an involvement of both legs and the left arm. Only one case had the facial muscles affected, both legs, the back and the left arm being also paralysed. In one or two cases the onset of the paralysis was gradual and progressive, commencing with weakness followed by paralysis, the different parts being attacked in succession. The distribution of the paralysis is summarized in the following 
RECOVERY.
In the majority of the cases a great deal of the paralysis passed away, leaving, however, some part permanently damaged. It was noticed that, considering the extent of the paralysis, the amount of recovery in many instances was markedly more complete than when the disease occurs in a sporadic form. The back and neck muscles seemed to be those which recovered most quickly and most completely. Nineteen cases had the back and neck, or both, affected, and in only two was the recovery incomplete. The time taken for the parts to recover varied considerably. In some cases certain parts had recovered completely in three days, while in other cases the parts were still improving seven months after the onset of paralysis. Recovery is summarized in the following 
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July, August, September and October are the four months during which the disease was most prevalent, fifty-two cases occurring during these months, leaving only ten cases to be distributed over the remaining ten months of the whole period considered. Of these four months, the number of cases which occurred in August very nearly equals the numbers added together which occurred in the other three months. This incidence corresponds closely with the seasonal incidence of the epidemics which have occurred both on the Continent and in the United States of America.
A point of difference is found when the weather conditions are examined. It has already been noted (p. 77) that the last year before 1910 in which there was anything akin to an epidemic of acute poliomyelitis in Edinburgh was 1906. The table of rainfall for the past.ten years for Edinburgh shows that, taking the months of August, the wettest years were 1906 and 1910.1 When we look for which month was the wettest we find that there was more rain in August, 1906, than in any other month of the same year, except October, and that of all the twelve months of 1910, most rain fell in August. The greater incidence of cases thus appears to correspond with the increased rainfall.
A contrary condition appears to have been more common in America and elsewhere. In Pennsylvania, 1907, when there was an epidemic ' In August, 1906, there were 5*08 in. of rain, and in August, 1910, there were 5*18 in. The nearest approach to this figure for the month of August was in 1904, when there were 4-3 in.
Epidendiological Section 85 of acute poliomyelitis, the season is described as being "onae of the driest in the history of the State." In Victoria, Australia, 1908, the epidemic occurred in a " very warm, dry season" [4] . In New York, 1908, the disease was most prevalent in August and September, but the season is said to have been " cool and extremely dry." In Massachusetts there was a deficiency of rainfall in 1908 of 7 in., and in 1909 of 3 in. on the whole year. The chart of the rainfall of Massachussetts in 1909, arranged by months, does not correspond with the prevalence of the disease in the State, arranged also by months, the driest month preceding the month of greatest frequency of the disease [7] .
An examination of the (1) The highest rainfall for the year 1910 occurred in the month of August.
(2) The same month had the highest mean temperature.
(3) The greatest number of the cases occurred during this month.
CONCOMITANT SYMPTOMS.
The following 
It is a point of interest that though it has.been stated "there is no complaint of numbness, and there is never any loss of sensation " in this disease [10] , three of the present series complained of loss of sensation; that is to say, ordinary sensation of the skin was lost, but at the same time there was pain in the limbs, particularly when moved.
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The pathology of acute poliomyelitis and herpes zoster being analogous, it has been suggested that in an epidemic of the former it would be found that the incidence of herpes was also greater. None of the sixty-two cases under consideration suffered from herpes; and the incidence of herpes at the Royal Hospital for Sick Children, Edinburgh, in 1910, was not strikingly different from that of the previous four years. INCIDENCE 
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EVIDENCE OF CONTACT.
The apparent communicability of this disease from one patient to another, either directly or through the medium of a healthy person who acted as " carrier," has been a striking feature of many of the epidemics which have been investigated. In the cases under consideration the evidence that the disease was communicated to any patient from some other case is very meagre. In forty instances the parents of the patient had not heard of any other cases that had been similarly affected by paralysis. Nineteen had heard of other cases, in most instances after their own child had become paralysed; usually they knew of them only by hearsay, and were not personally acquainted with the families. In only one instance was the patient known definitely to have been in indirect contact with another case; in one instance there is doubtful evidence of indirect contact, and there is one instance where a patient was directly in contact with a case which possibly may have been one of acute poliomyelitis.
The tracing of the occurrence of contact is naturally more easy in the country districts than in the town. In one or two of the cases occurring in the country it has been possible, by obtaining information from the medical men, to learn that the patient was the only case of acute poliomyelitis which occurred in that place. In country places also, where the inhabitants are all more or less known to each other, if the disease had spread from one child to another, the parents would have been able to give the information that the children of their neighbours had been attacked. In the city, on the other hand, where there is a much greater intermingling of children, it would be impossible to trace definitely that a child had not been in contact with 86 Epidemiological Section 87 another case unless all the cases which occurred were notified. Only fifteen, however, of the cases belong to the City of Edinburgh and forty-seven are country cases. In many instances in other epidemics, contact through attendance at the same school seems to have been the only possible means by which the disease could have been spread. A notable example of this is the Trostena epidemic. In this district the inhabitants lived in peculiarly isolated circumstances, in detached farms, between which there was very little intercommunication. Within a period of six weeks there occurred forty-nine cases, and "the spread of the infection," says Holt, " seemed clearly traceable to the parish school " [4].
The following table gives the number of patients whose brothers or sisters attended the same school, and where it is possible, therefore, the infection might have been spread indirectly by this means. In twentyeight cases no children of the family were old enough to attend school: An epidemic of acute poliomyelitis is reported as having occurred in Vermont, U.S.A., in 1894. At the same time animals were affected with paralysis, particularly horses and also dogs and fowls [5] . In Pennsylvania, in 1907, during an epidemic pigs and chickens were also affected [4] . Since then a number of medical men throughout the United States have reported the occurrence of the disease in horses. Krause, of Bonn, reports the occurrence of paralytic affection in chickens [11] . During the outbreak in Massachusetts in 1909, this Low : Acute Poliomyelitis subject was thoroughly investigated, and it was found that in thirtyfour out of eighty-seven families having domestic animals, sickness, paralysis, or death, occurred in these animals about the time of the paralysis in human beings. The relative distribution of the reported cases of animals was compared on the map with the distribution of the human cases, and the investigators came to the conclusion that no obvious connexion existed between the two classes of cases in Massachusetts in 1909.
In these sixty-two Edinburgh cases inquiry was made for signs of illness amongst the domestic animals. Fourteen of the families possessed animals, and in none of these were there any cases of illness, paralysis, or death, occurring about the time that the children were attacked by acute poliomyelitis.
CONCLUSIONS.
The chief conclusions arrived at from a consideration of the sixtytwo cases collected in this investigation are:
(1) The cases did not present any symptom, or group of symptoms, in the prodromal period which could be considered peculiar to the disease of acute anterior poliomyelitis.
(2) There is practically no evidence to show that any of the cases here considered were infected by contact with another patient.
Other points brought out by the investigation are as follows:
(1) The nature of the employment of the patient, or patient's father, has no relation to the disease.
(2) Abortive cases were not common.
(3) The duration of the prodromal period varied from twelve hours to two months.
(4) In comparatively few cases was the attack attributed to any definite cause.
(5) The distribution of the paralysis in the majority of cases was bilateral.
(6) Five per cent. of the cases completely recovered, and in 14'5 per cent. there was no recovery.
(7) The duration of the paralysis in the parts which completely recovered varied from three days to six months, but there were parts which were still improving seven months after the onset of the paralysis.
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Epidemiological Section 89 (8) The month in which there were the greatest number of cases was also the hottest month of the year, and the month in which there was the highest rainfall.
(9) Concomitant symptoms were similar to those in other epidemics.
(10) There is practically no evidence that schools were responsible for the spread of the disease.
(11) There was no contemporaneous paralysis amongst domestic animals.
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DISCUSSION.
The CHAIRMAN (Dr. Arthur Newsholme, C.B.) said he felt sure he was rightly interpreting the feeling of the meeting in tendering to the readers of both the papers the best thanks of the Section. Unfortunately, both had been obliged to compress their remarks, but so far as Dr. Reece was concerned, during the next few days members would have an opportunity of studying a fuller report of his paper in the Report about to be issued by the Local Government Board, which, besides Dr. Reece's contribution, would contain an account of other outbreaks by Dr. Farrar, an account of the epidemiology of the disease, by Dr. Macewen, and of its pathology by Dr. Gordon. The two lessons which seemed to stand out from the two papers were, the need for further pathological investigation, and the need for minute epidemiological investigation of cases and outbreaks as they occurred. It was by those means that one could hope for further light on the pathology and epidemiology of the disease which was still needed.
Sir SHIRLEY MURPHY said there was ogly one point in connexion with the very interesting subject under discussion which he wished to mention. He did not notice that either author referred to any contemporaneous disease in the 90 Discussion on Poliomyelitis human subject, nor to the results of inquiries which had no doubt been made by them with regard to such disease. Dr. Reece mentioned mild and abortive cases of poliomyelitis, and the possibility that they might be concerned in the spread of the infection. But to him (the speaker) it did not seem to be at all necessary that the disease, if there was one, which was spreading and causing those symptoms, should always exhibit the form described as poliomyelitis, in cases definitely recognized as such. Dr. Bruce Low's remark as to herpes zoster being analogous, pathologically, with poliomyelitis, suggested to him the idea that anybody inquiring into herpes zoster in London a few years ago would doubtless have found many cases scattered about, and yet none of those patients would have been in communication with the others. Yet there was a possible connecting link as the cases occurred during an outbreak of influenza. He was himself one of the sufferers; this led him to make inquiries as to whether people were suffering from neuritis, and it was astonishing how many people did suffer from those attacks. If one had tried to trace the infection of one case of neuritis to another, the connexion would have been missing. But the fact that it was universally preceded by an attack of influenza was, he thought, a sufficient explanation of the circumstance. No doubt a contemporaneous disease in the human subject had been considered by Dr. Reece and Dr. Low, but as they did not mention it in their papers he hoped they would say something about it.
Dr. F. E. BATTEN said that there was no comparison between the relative values of the two papers read that evening. The one was based on cases collected from various sources and contained figures which gave a most erroneous impression of the incidence and mortality of the disease; the other, that of Dr. Reece, raised many questions of the greatest importance. In the first place, the speaker thought that all the 224 cases on which the paper was based might not be cases of poliomyelitis. It was impossible for him to criticize those cases without the clinical details; but if Dr. Reece's series included those cases which were recorded in the Falmouth epidemic at a former meeting of the Section, he was certain that he (Dr. Reece) had some cases which were not poliomyelitis. They were probably only a small proportion of the total number of cases. A very interesting matter referred to in the paper was the occurrence of death amongst animals at the same time as the occurrence of poliomyelitis; and that was one of the points which, in the future, should be thoroughly investigated. He hoped the Local Government Board would take up that line of research from the experimental point of view, for only from that standpoint could one hope for advancement in the elucidation of the nature of this disease. He did not know whether members of the Section were aware of the experiments which Marks had made with regard to poliomyelitis as it occurred in rabbits. Rabbits were known to be practically immune from poliomyelitis, they.did not suffer from it as such. Only the observers Krause, and Meinicke and Lentz and Huntemiiller, thought rabbits were susceptible, other observers had failed to transmit the disease. Marks had inoculated rabbits, and found that from seven to eleven days after inocula-Epidemiological Section 91 tion they died from convulsions in half an hour, but not of poliomyelitis. Marks carried that disease through a series of six rabbits and examined their spinal cords, and found that thev did not show evidence of poliomyelitis. From the second, fourth and sixth of the series of rabbits he infected monkeys, and in each case produced typical poliomyelitis. Therefore in the case of the rabbit one had a carrier of the disease which did not exhibit the symptoms of poliomyelitis, but the disease was fatal to a certain number of them. Might not the same disease be carried by pigs and those various animals which were found to die suddenly during an epidemic of poliomyelitis ? He suggested that that point should be most carefully investigated; certainly Marks's experiments were most suggestive. Similarly, as shown by Romer, a disease was known to occur in guinea-pigs which was transmissible, the virus of which was filterable, resisted glycerination, and produced symptoms of poliomyelitis in guinea-pigs. It arose spontaneously, and could be transmitted through a series of guinea-pigs. One could not produce poliomyelitis in guineapigs by inoculating the virus of poliomyelitis as it occurred in man. Dr. Reece referred to the epidemic at the Stoke Rivers school. He wished Dr. Reece had spent a long time in investigating that one small epidemic; had he done so, more real knowledge might have been the result than from the whole of the investigation in the two counties. There were many questions he would like to ask, which no doubt would be answered by the Local Government Board Report. For instance, did the children have their meals in school? What drinking cups did they have? Did they pass sweets from one to the other? Sir Shirley Murphy had referred to the fact that herpes zoster occurred epidemically, and it would be very interesting to test the blood of such cases by the serum test against the poliomyelitis of the monkey. This had been done in Germany by Muller with regard to herpes zoster, but, unfortunately, the control monkey did not die, so the experiment was inconclusive. It remained to be proved whether all cases of herpes zoster were due to the virus of poliomyelitis. He was interested to hear that Levaditi, on behalf of the Local Government Board, had carried out certain experiments and had produced poliomyelitis from an English virus. He hoped that English bacteriologists might, in the future, perform their own experiments, though he of course recognized the advantage of employing a bacteriologist so experienced in this disease as Levaditi.
Dr. SOLTAU (Plymouth) said his attention was drawn to the alarming increase, during the last year, in the incidence of poliomyelitis in the Three Towns in the south-west of England, and he collected together a report of seventy-three cases, which, as Dr. Batten had already pointed out, was of but comparative value except from the point of view of statistics, because he saw only a few of the cases. Still, he was able to examine a certain proportion of them, either during or after the. acute stage. He believed the high mortality of the epidemic investigated by Dr. Reece suggested that many cases were either abortive or were missed, because the mortality was considerably higher than that of other described epidemics. Considering that 15 to 20 miles often separated two doctors, probably some cases were not detected. With regard F-10 92 Discussion on Poliomnyelitis to the prodromata, he thought one of the mnost striking features was the pain; many cases which one was called to were thought to be rheumatic fever but turned out to be poliomyelitis. This was not sufficiently emphasized in the text-books. Another point was that the pyrexia did not seem to be a true indication of the severity of the disease. When he wrote his paper he had under his care a boy, aged 10, who had a temperature of 105°F., and was very ill. Although he was on the look-out for poliomyelitis he missed that diagnosis; it was only after the boy had been up and well that it was discovered he was limping slightly on one leg. His temperature had been 1030 to 1040 F. for a week. In the epidemic in the Three Towns there was no single house in which more than one case occurred, and although he did all he could to gather evidence of infection, he failed to prove contact in any case. This did not rule out the probability that contact did take place. He prepared a spot-map of the Three Towns, which showed that the incidence was scattered uniformly over a large area, and the crowded slum parts, which were demarcated by natural boundaries, almost escaped, whereas well-drained, high-standing parts occupied by the wealthier people suffered more severely. Dr. Reece did not report a case over 40 years of age. The only case he (the speaker) saw in late life was that of a man, aged 53, who developed paralysis of the left peronei. That he regarded as possibly poliomyelitis, and he included it in the series. The patient was a schoolmaster. He agreed with Dr. Reece as to the absence of cerebrospinal fever in Devon and Cornwall. In the last ten years he had seen no case in which the meningococcus was discovered, though he had systematically lumbar-punctured all suspicious cases. The maximum number of cases in Plymouth occurred in August. The question of rainfall was interesting to him, because he advocated the theory that dust was a possible carrier of the disease. It had been said that at the time there were heavy storms of rain, but the rain in those counties seemed to have little effect on the prevalence of dust. Those who spent much time on the roads knew how great was the dust nuisance. He hoped the Local Government Board could be prevailed upon to try to mitigate that nuisance, in view of its possible agency in the extension of the disease. Possibly the great heat might have intensified the virus locally. He noticed much the same thing in Australia years ago in connexion with the virulence of tetanus in animals and man. There were definite areas in which the virulence was increased. Wading was indulged in by children, who after their paddling did not dry themnselves, but in their walk to their houses gathered the dust from the roads and deposited it in their homes and possibly conveyed the virus home in that way. But it was necessary to find a more widely acting cause which would explain the occurrence of the disease in the more sparsely populated rural districts. He would like to hear Dr. Reece's opinion as to the value of closing schools. If the dust theory were accepted, the mere fact of closing the schlools would seem to be a help to the spread of the disease, because the childien, especially the boys, were then free to play about in the roads all day. He asked whether the closing of the schools in Devonshire was followed by an increase or a decrease in the disease, or whether it had any traceable effect.
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Dr. ROBERT BRUCE Low said he had never to his knowledge seen a case of anterior poliomyelitis in the epidemic form; but from what he had heard and read he believed it to be a new disease to this country; otherwise it could scarcely have escaped observation before, as, since the scare arose about cerebrospinal fever about twenty years ago, all cases which had nerve symptoms were noted not only by the general practitioner but by the Public Health officials. During his twenty years in general practice, in which he traversed a very wide area, he had not knowingly seen a case which would accord with the description of acute anterior poliomyelitis as now given; neither did he hear of such cases from his fellow-practitioners, with whom he was in close communication. The same observation applied to the time he served as a medical inspector under the Local Government Board, when he was sent to various parts of England and Wales, especially to remote rural districts, to investigate cases of anomalous illness, especially those which were associated with meningeal symptoms. He had seen many cases of paralysis following acute meningeal attacks, but they accorded with what was described in the books. In his opinion epidemic poliomyelitis was new to this country. It was comforting to find that poliomyelitis seemed to be at present largely confined to rural districts, for cases were thus more amenable to investigation than under the complex conditions existing in towns, where it would be difficult to trace the movements of persons and follow up clues. It was not likely that the full truth concerning the disease would be arrived at all at once, but by such important contributions as those read now before the Section knowledge would be built up until, step by step, the aetiology of this obscure malady would be completely explained.
Dr. HAMER desired to say a word about Dr. Reece's fifth conclusion, that there was a "strong suggestion that the healthy carrier might serve directly or indirectly as agent in transferring poliomyelitis." It had now become quite the fashion to make some passing reference to the healthy carrier. Dr. Farrar, in his recent paper, told the Section about "Mrs. Lin"; and now in Dr. Reece's paper there was "Farmer B." Of course it must be borne in mind that when Dr. Farrar went to Manchuria, and when Dr. Reece went to Devon and Cornwall, they had in their minds the recent British, German, and American literature on the subject of healthy carriers, and one might perhaps have reasonably expected them to encounter a certain number of instances of the kind in question. Such cases as those of Mirs. Lin and Farmer B were very good as far as they went, and he (Dr. Hamer) wished, like Oliver Twist, to " ask for more." If Dr. Farrar had discovered two or three hundred Mrs. Lins, and Dr. Reece had found a score or two of Farmer B's, one might begin to think seriously of the influence of the healthy carrier. Dr. Reece had said that his experience would "lead him to doubt whether there occurred mixed epidemics of poliomyelitis and cerebrospinal fever." But it was not suggested that cases of poliomyelitis and cases of cerebrospinal fever frequently occurred side by side in the same epidemic. In some outbreaks of influenza the 94 Discussion on Poliomnyelitis gastro-intestinal form of the disease was the common type; such outl)reaks had occurred in recent years in the experience of members of the Section, for example, in Wandsworth and in the Thames Valley. In other instances-and they were much more common-they had to deal with the ordinary respiratory form of influenza. In yet other instances there were outbreaks in which the prevalent type was that which used to be termed in the old books (the name had almost gone out of use now) the nervous type of influenza. It was suggested that in the outbreaks of the type last named poliomyelitis might sometimes predominate, meningitis at other times. In an outbreak in which poliomyelitis predominated there might be one or two cases which were not readily distinguishable from cerebrospinal fever and vice versa. It did not necessarily follow, because there were many cases of poliomyelitis in Devon and Cornwall, and many cases of cerebrospinal fever in Irthlingborough, that therefore the two outbreaks were not manifestations of one and the same form of epidemic disease. It was not essential to the establishment of his (Dr. Hamer's) thesis that poliomyelitis and cerebrospinal fever and the respiratory form of influenza should all prevail at one and the same time in one and the same place. It was particularly noteworthy that the more anomalous outbreaks, such as that at Stoke Rivers and that of 1905 in East Herts, occurred in country districts: they did not apparently occur in London, though they had been looked for there. Whatever the 'reason might be, the London cases seemed to occur for the most part sporadically. In certain cases there had been difficulty in deciding whether the cases notified in London were cases of cerebrospinal fever or of poliomyelitis. Dr. Reece rang him up a few days ago concerning a case notified as cerebrospinal fever. He (Dr. Hamer) ascertained that a bacteriological examination had been made, but that no meningococcus could be found. Dr. Reece hinted that the case might be one of poliomyelitis, but a day or two afterwards a marked Widal reaction was obtained in high dilution, and the case was thereupon regarded as one of typhoid fever. The records made of notified cases of cerebrospinal fever and poliomyelitis in London presented points of resemblance, but the two sets of records could be differentiated fromi one another, inasmuch as one set was on blue forms and the other set on white forms.
Dr. FARRAR expressed the opinion that certain previous epidemics would require to be re-studied in the light of more recent experience during the last two years. He would like the opportunity of so re-studying one or two of the epidemics which he had himself investigated in previous years. At Irthlingborough there was a series of cases of what seemed to be cerebrospinal feverfour acute fatal cases occurred in one house. There were perhaps thirty cases in the village, which were characterized chiefly by spinal pain, tenderness and neuritis, not by paralysis. The doctor who attended those cases suffered from neuritis, and two cases occurred in a remote village where the patients apparently had no connexion with Irthlingborough, and he strongly suspected that the medical man acted as the carrier to those cases. A month or so after Epideiniological Section 95 his report was published there occurred in a remote farmnhouse at Grafton-Underwood three very interesting cases. The first was that of a boy who lived at that farm, helping his father there. He had left school. He only left the farm on one occasion, going to a certain village to spend the week-end. On the following Friday he was definitely attacked with fever followed by paralysis. His brother slept in the same bed with him and had a febrile attack and more severe paralysis, affecting three of his limbs. The elder sister, who nursed the two boys, was attacked, and when he saw her she lay in bed paralysed. There appeared to be a connexion between these three cases and the Irthlingborough outbreak in the fact that a grocer's boy from Irthlingborough, who had not been himself attacked, and in whose house there had been no illness, went for the mid-week holiday to the village which the Grafton-Underwood boy had visited at the week-end, and occupied the same room. In the Grafton-Underwood cases the disease assumed the paralytic type, whereas in the Irthlingborough outbreak neuritis was a prominent feature. If some of the cases with which Dr. Bruce Low was concerned were re-studied something of the sort might be discovered. He did not think that cerebrospinal fever and poliomyelitis were easy to differentiate from each other clinically. A fulminant type of case occurred in some outbreaks of poliomyelitis, and he had come across the histories of two such cases in Westmorland. One was that of a healthy young lady, who went for a 20-mile walk on the Saturday; on the following day she took her Sunday School and did various other things. On Monday morning she woke up complaining of headache, and on Monday afternoon she was dead. In the same district there was another case which the medical attendant regarded as idiopathic tetanus. The patient started with a bilious attack and appeared to get better. But later he was seized with convulsions and died with acute fulminating symptoms. He believed Dr. Reece had a similar case, and he had heard of another at Stamford, which was not published. Poliomyelitis occurred in the fiance of a servant of his who came over on Saturday. On the Monday the young woman had a letter to say " Poor John is ill and has been taken to the hospital! " There was a postscript to the letter, "Poor John is dead ! " A brother of this patient suffered at the same time from poliomyelitis of paralytic type. A small outbreak was occurring in the village. Such cases might be relapses. The person might have a febrile attack, then feel a little better and get up, then have a relapse and die of coma and convulsions. Therefore it was necessary to keep the patients in bed if an attack of this kind was suspected. He could give several instances which seemed to him to point strongly to infection by healthy carriers, similar to those which Dr. Reece had quoted, and which would appear in Dr. Reece's fuller report. The subject of healthy carriers was very important, and the contacts of cases should be treated carefully, and an effort made to disinfect the nasopharynx in all contacts. As regards the period of incubation, in several cases in which exposure to possible infection had occurred on a single definite occasion, the incubation period seemed to have been exactly a week.
Discussion on Poliotnyelitis
Dr. MACEWEN said he understood Dr. Batten to reimark that no observer except Marks had succeeded in inoculating rabbits with poliomyelitis. He did not believe this to be the whole truth, because Levaditi also claimed to have inoculated a rabbit with poliomyelitis; that observer said the pathological appearances in that rabbit were more like those found in the human subject than that in any other animal treated experimentally. [Dr. BATTEN: He says, also, that it is an exceptional result, and he was unable to repeat it. He did it only that once, although he tried it several times.] Dr. Macewen rejoined that he produced the true disease in that rabbit, not a pseudo-disease as in Marks's case.
Dr. REECE, in reply, said his paper was mainly an attempt to bring into prominence the points on which we needed further knowledge in order to arrive at a better understanding of the disease under discussion. In regard to Sir Shirley Murphy's question, the occurrence of contemporaneous disease in the human was inquired into carefully in Devon and Cornwall, but he could find no evidence of any general disease prevalence, such as influenza. Inquiry was made as to herpes zoster, which was present in a certain number of the poliomyelitis cases. This would be shown in his report to the Local Government Board, together with an epitome of the clinical symptoms which he had been able to collect under the circumstances of his inquiry. In answer to Dr. Batten, he was present when the paper on the Falmouth epidemic was read, and he had notes of many of the cases referred to by the author, for the most part written by the medical attendants on the cases, and these notes did not altogether tally with some of the statements which the author mentioned. In his own list some of those cases were not included. In the official report about to be published there was a statement of the information which could be obtained about the disease in animals, but that was a very big question. If rabbits carried infection it might explain much, as rabbits were very widely dispersed in the counties, and many people got their living by killing and selling them. He inquired whether there was disease in rabbits, rats and other animals, however, but he could not hear of any. With regard to the outbreak at the Stoke Rivers school, his report would include a statement with regard to every house in the village, and disease in each household. The case was written up as completely as possible. Where it was stated that nine cases occurred in that outbreak which were conceivably poliomyelitis, there was no history of illness, but the patellar reflexes were lost. Wickman, in his latest book, said that in abortive cases there appeared to be an abolition of the patellar reflex in a certain number of cases. He could not find any cases associated with the schoolmaster who was attacked in Devon and Cornwall. With regard to the dust theory mentioned by Dr. Soltau, he did not see how the cases which occurred in Sweden could be attributed to dust; the disease there had spread to the north, where the country had been frozen for months. Although the greater prevalence occurred in hot weather, cases continued during the frost. With regard to closing the schools in Devon and Cornwall, there were two views taken. The County Medical Officer for Cornwall saw no reason for not Epidemiological Section 97 opening the schools or for examining the children before admission after the holidays; whereas the County Medical Officer in Devon would not allow the schools to be open until he could satisfy himself that they were freed from poliomyelitis. He could not say what happened, because his detailed inquiry ceased halfway through September, at the time the schools were opening. With regard to Dr. R. Bruce Low's suggestion that the disease was new to this country, there had certainly been sporadic cases for many years, but such extensive prevalence as occurred in 1911 seemed to be new. The prevalence of the disease occurred practically all over the world, and there had been epidemics in America and other countries. There was a report from Massachusetts dealing with the disease in 1910, and that was of great interest to him because, in the main, it supported what he had written, and it went fairly closely into detail. With regard to healthy carriers, in his report to the Local Government Board some other cases were referred to besides that of Farmer B, which could be added to Dr. Hamer's list.
With regard to Dr. Hamer's suggestion that cerebrospinal fever and acute poliomyelitis might be different manifestations of the same disease, it could be said that in cerebrospinal fever one could nearly always isolate a particular micro-organism from the spinal fluid, the Dil)lococcuts intrccilularis, whereas in poliomyelitis it was not found. And with cerebrospinal fever there were distinct pathological changes in the brain and meninges, and in poliomyelitis there was a distinct histological change in the spinal cord itself. His report included photographic reproductions of the sections of cords from cases in Devon and Cornwall, and from a fatal case in London. One case died twentyfour hours from the onset, three cases on the first day, three in two days, nine within three days, three cases within four days, and seven within five days of the attack. One did not die until the thirty-eighth day, and this was interesting, because she had attacks in the interval of what appeared to be acute mania. Lumbar puncture was done in that case without finding the diplococcus; An autopsy was not obtainable, though Dr. Burnet made a special journey across Cornwall to do the post-mortem. He agreed with Dr. Farrar that if one could look back at some of the epidemics of cerebrospinal illness in England one would find some reason for altering one's opinion on some of the cases. What was wanted was not only a means of excluding cerebrospinal fever-which could be done at present-but a laboratory test for poliomyelitis itself. A case occurred in Surrey, in which the child was taken to the workhouse infirmary after it had been ill three weeks. The medical officer concluded the child had cerebrospinal fever, and sought the assistance of the Local Government Board. He was advised to do lumbar puncture. The fluid was sent to Dr. Mervyn Gordon, who said it did not contain the Diplococcius intracellutlaris, and the character of the fluid was not inconsistent with the case being one of polioinyelitis. The child died.
Dr. Mervyn Gordon made the post-mortem examination, and the sections of that cord showed the typical lesions of poliomyelitis. The previous history of that child was interesting. It was an adopted child living with a man 98 Discussion on Poliorzyelitis and his sister. The man, his sister, aind the child were attacked with acute vomiting and diarrhoea, which they attributed to eating mushrooms, or to drinking tea on a certain day. The doctor in the village prescribed for them under the impression that they had some form of food-poisoning. The man recovered rapidly, but the woman died with symptoms of acute peritonitis. It was on her death that the child was removed to the workhouse infirmary, where he died, as had been said, from poliomyelitis, verified post mortem. He mentioned this case because (1) if lumbar puncture and special examination of the nervous system after death had not been made, the fact that the child suffered attack by poliomvelitis would never have been discovered. The illness presented several points of interest not ordinarily found hirpoliomyelitis. OCT. 1911 NOV. The temperature, as shown on the accompanying chart, rose suddenly to 106'4°F. immediately before death. Whilst at the infirmary the child exhibited ataxic symptoms, amongst others inability to pick up small articles.
(2) Because of the doubt of the nature of the illness from which both the man and the woman suffered, and which began at the same time as the first illness of the child. The child's and woman's illness was suspected at one time to be enteric fever, but blood reactions were negative. It was, of course, possible that the child's poliomyelitis was superadded to another infection which it had received in common with the man and woman; but there might conceivably have been a common attack of all three persons by the causative agent of poliomyelitis.
